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‘ABSTRACT: The present report discusses 4 third alternative of an injector ring, 
-whose advantage would be the fact that such an acce lerator-injector has already 


been built at Serpukhov namely, the 70-Gev accelerator of the Institute of 
. |* 


| Theoretical and Experimental Physics, which has 4 ring jus 
length than that of the main accelerator. The 70-Gev accelerator can 
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"Composition and Properties of Clays and Argillaceous Soils (Loams) 
From Certain Deposits in Western Turknensitan", Izv. AN TurknSsR, Nol, 
73-20, 1954. 


The authors investigate gix assays of clays which are now being 
utilized in the production of brick in the region of Tashauz and 
Kazandzhik (Nebit-Dag). The most important properties are presented 
tna table. All the clays are strongly salted, especially the Nebit- 
Dag clays; during firing, however, the salting quality decreases in 
consequence of the sublimation ofthe salts. (RZhGeol, No 5, 195!:). 
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ABSTRACT: In view of the coarseness of furnace carbon black and its unsatis- 
factory performance as reinforcing filler in saci eet to know 
the exact coefficient of coarseness (the ratio of its adsorption surface to the 
eometrical surface). The authors present a simple new test for the deter- 
fination of the adsorption surface of furnace carbon black PM=-70. This test 
\ was recommended by the Laboratory of the Scientific Research Institute of the 
fire Industry, which adopted it at their carbon black plant after a thorough 
check. @ method is based on the determination of the amount of phenol 
adsorbed by a weighed sample of carbon black from an aqueous phenol solution 
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| 0£ known concentration, measured by interferometer. The authors added another 
| simplification to the procedure of determining the true adsorption surface of 
| furnace carbon black by replacing the tedious heating of 700C in a nitrogen 
-~ |eurrent by an experimentally established coefficient which permits the calcu- 
‘tlation of the degassed surface of carbon black from its original one. Orig. 
art. has: 1 chart and 2 tables. 
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changes in rubber produced by molecular 
onjeen: mn. Properties of the aeetrectively dissotved 
“en wWotey 5 eo Cor 

mvs on A Le ttemuw), J. Gea, Che. (US SR.) 


17, 2222-8(1947)(ia Russian); ef. C.A. 42, W700, 


Dean. Om standing, the fight yellow, opalescent peenduet 
of the destructively acid-diwolved vulvuniaate ppts. 
ZnO; trons the supernatant clear wlan, MejCO wyre 
about 70% of the product in the forns of a sticky mass 
which, after drying in vacuo at 20°, is sot. in the tusial 
tubber solvents; its content af combined Sis Liss, 
ie., the same as in the original vulcanizate; the O content 
is SO mg./g., of which 1.77 mg. is free carbouyh O, hener, 
foe cavts catlaryl, there isa Hovaleemattooss cosifine of tral 
wt. of about Mk), Owing to the bigh coatent ol cattuayl 
groups and the low mol. wt., the product is sol. in binary 
solvents involving ussocd. liquids (e.g., Cols + EoWw 
Specific viscosity ¢, at conens. ¢ up fo O°, isa linear fune- 
tion af ¢; the const. k= avec (eo sp. vol) depetids at 
the depth of the ceatractian, fur the preluct ppt 
with Meat, in solu. in CCL & = that 0", This gives, 
acconing to the formula of Mehl, etal. (C..6 HH, aur » 
fue the mtio of the axes of the ellipsoidal particles, b/a = 
34, in contrast to DIZ R2b eded. do the sane way for the 
fob. fraction of natural enbber, and aboot Hat foe plas 


@atuae CLASSIFICATION 


Uvice! butadiene stysene copedyines from Mow bisefan- 
gence etn); consequently, particles of the destructively 
dissolved vulcanizate are different from those of nonwul- 
canierd rubber. Soattcring of ight isa linear function of 
cy in costrast to crude rubber. Frou photegraphic meras- 
wtements af the dition cor Do of edae in CCL, the 
mal wt Mf wascaled by the eqpistiog of Molson CC ot 

33, IM oe bf, where for the given solvent, & = 
2.70 X 107" (at 20°), and the asymmetry factor fis taken 
= 2.15; with the expt! Do @ Rab X 1 hag. om. ‘oe, 
MW o= 3000. On the other hand, from the ma. ontinate 
of the diffudion curve, D = GAL HW? the discrepancy 
isficates polydispessivity of the pratuct By the values 
of bya and av. Mit can be estd., asa first approximation, 
that the particles consist on the av. of 4-5 linked chains of 
10-12 isopentene groups cach if it is usumed that such 
purticles are inassive fragments of the spatial structure of 
the vulcanizate. Fitinsebtained! by disedving the MeCo 

pptd prmtaet in CH, and ewapg. the solvent tid tenuate 
strength of 7.2 TS kg. per sg. cm. and elongation of 250°; , 
in contrast to 1-200 and 100 for the original vulcanizate 

This conflicts with the avertion of Willuuns (c.f 32, 
S210} that the strength of enlenuiseedt tlie be saliteest 

the sume befere ail aller pogitiontion No Thon 
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ASR et 
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USSR /thenistry ~ Rubber, Vulcanizing Jun 47 
Chemistry - flubber, Reclaining 


"Destructive Dissolving of Vulcanized Rubber," B. Dogadkin, 2. Taresova, A. Pasynskly, 
Moscow Inst Fine Chem Tech, 4 pp 


"Dok Akad Nauk SSSR, Nova Ser" Vol EVI, No 7 


Asserts that vulcanization should be considered process in which main feature is 
formation of spatial structure for molecular chains, connected in operation of 
vulcanizing agen$ by forces of main valences. Describes process of destructive 
dissolving of rubber, undoubtedly of great importance in technical processes of 
refurbishing rubber by dissolving method. Illustrated with graphs. 
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USSR/Chemistry - Rubber, Synthetic Jun 52 


s in Rubber Caused by the Action 
n. V. Destructive Solution of Vul- 
Rubber," Z. Tarasova, B. Dogadkin 


"Structural Change 
of Molecular Oxyge 
canized Synthetic 


Card lof 2 | 


Vol XXII, No 6, pp 935-945 


Vulcanized synthetic rubbers, when heated in hydro- 


carbon media conte mol oxygen, completely go into 
soln. The kinetics of destructive soln of vulca- 


nized synthetic rubbers conforms to the same laws 


as that of natural rubber. The rate of destructive 
| goln depends on the mol structure of the rubber. In 
ascending order, the rate of destructive soln is: 

| 

218716 


| USSR/Chemistry - Rubber, Synthetic (Contd 1) Jun 52 
putadiene-styrene 


butyl rubbere— sodium-butadiene €— 
@—chloroprene q—natural rubber. The apparent en- 
ergy of activation for natural rubber is 19 kcal/mol, 
for sodium-butadiene 31.2 keal/mol, for butadiene- 
styrene 27-1 keal/mol. The rate of destructive soln 
of butadiene rubber 4s in a linear relation to the 
content of structure of type 1,4 (ratio between 

and branch chains) in the rub- 


double bonds in main 
ber mol. The mech property of vulcanizates have no 


appreciable effect on the rate 
Te accelerators used are of great importance, and 
their effect corresponds to their action on the rate 
of oxygen addn.- Water, vy retarding the addn [-) an 
oxygen, retards the soln of vulcanizates fron mature: | 
- . 218r6. 
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USGR/Cheaistry - Rubber, Synthetic (conta 2) Jun 52 


and sodium-butadiene rubber. The rate of destructive 
soln of vulcanizates in various solvents is in lin- | 
ear relation to the coeff of absorption of oxygen 
4n the solvent. The viscosity of solns of destroyed 
yulcanized sodium-butadiene rubber 4s linearly de- 
pendent on the concn up to 5%. The av mol wt of 
particles, deta cryoscopically for sodium-butadiene 
vulcanizate is 2,400 to 3,600, osmotically 16,000. 
The axis ratio is 1:15. It is suggested that solns 
of destroyed vulcanizates are & special type of 
colloidal solns. 
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USSR/Chemistry - Rubber Vulcanizers Aug 52 
Accelerators 


Thermal Decomposition of Vulcanized Structures of 


taining Different Acceler- 


ators," B. Dogadkin and Z. Tarasova, Sci Res Inst of 


Tire Production 


"DAN SSSR" Vol 85, No 5, pp 1069-1072 


The thermal stability of vulcanized 
pend on what t 


vulcanized r 
bonds, t.e., C - C,c+S-¢ 


rubber will de- a 
ype of bond prevails in its mol. Ings. F 


ur possible types of | ve 
»C-S-C,andc-s, - Me 
ere selected t 


-methylthiuram disulfide, 
Ccelerator, and with § 
lerator. By measuring 
and 100° in an inert at- 
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7 $93. Visegnisution structures and their effect 
on the thermal stability and fatigue of ett. LM 
fluGanety asi "LARAINAS” byun i 
Hig, {5, (15 Capeneneesto Pens, 48, 1G47. Live 
bound sulphur proent ina vulenabate (a2) causiits 
* of b% party alpha, 09%, disulphide, and Gb 9% 
Rubber Abstracts aaa: The & vadue city by detorse ed by 
April 1954 extracting Hie vale aise (after jocloninary ext ew: 
Crude Rubber fon with cold acetone with (2, sedsim sulphate 
solution) anit ¢ is fowmd by treateys the woleanbude 
with hysruch toric avid and determining the evalved 
hydrogen sulphide. ‘This hydrogea suiphide 
originate. froin zinc sulphide ani the amount of 
zine sulpliste is equivukent to that of the SS. givup 
present. Smoked sheet vuleanised with 77; sulphur 
- without an accelerator contained a 8.2, 6 0.245, and 
. £ 0.57%; w second vulcanisate made with 344 tetra- 
methylthivran disulphide” without sulphiar cen 
tained a 9.7, & 0, and ¢ 6.024%; a third made with 
* 49%, sulphur and 1% diphenylguanidine contained 
a 4.7, 0.82, and ¢ 0.62%; and a fourth with 3% 
sulphur and 1% mercaptabenzthiazole contiined 
228,560.11, und c0.22%. All vulcanisates contained 
5%etine oxkle. When they were kept extended in 
—- pure -nitrogen—at-70" C., the stress_a_decre wed in 
Stine Yat a rate which was identical far all the above = 
vulcantsates-whigh shows that, at 70° C. rearranges . 
tacnt” of the. chiins,- but no_rupture ‘ofthe cross? “2 
l Sfinkages aceyey.: The gradual. decrease af a ut 100* 
- ot 190° CA tare Lar vulcgnisates 2 and 4, wore 
. . ‘ oy : 
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Sap ford, and very eapld:-(ar thie tise, o-tu the fist. 
decreased Co nothing in Che. aC tga Except for 
the first few minutes or hotie ee wus proportional to 
e-Fts at EWC E008 min-! was 24, 086, 4.5, aid : a 
LO for the fitst, second, third, and fourth eqderei ee 
ites respertiscly. The «welling firaylene was, after : Sa 
relaxation, 34, 70, ant 46%, greater Wan before for Sy ae 
the first, second, and third vulcanisates respectively. : 
Similar results were obtained with vulcanisates of 
butadiene-styrene copolymer, The swelling of these 
vulcanisates, hawever, was smaller after than before | : 
relaxation. “This was due tu an increase of a during _ 
telaxation (+ g., 13.2% from 2.7% for a vulcanivate : 
nade with 776 sulphur without an accelerator). 
_ When the ineres-¢ in a wos avoided by extracting 
the free sulphur before extension, swelling after waa | ; 
greater than before relaxation, The @ of the hutae | : eee 
diene-styrene vulcanistte wid not decrease to zero ore 
at 130°C. After a second extension, the decrease of =" 
a was slower than after the first one; this the cross- 
links formed during the first relaxation were stronger 
than the original links (noncdétlphisdtes instcad of 
tlisulphides). The swelling. of -this vulcanisate 
. increased after heating at 130°C, in nitrogen, f.+., 


‘some bonds were broken by heating alane, witlinut 

stress, This thermal riptire of bonds may be 

aeause of the optimum temperntire of vilesisation. 5 
The number of rapit extensions and contractions 
before rupture at 100° C. in nitrogen sat smallest 
for the butadiene-styrene copolymer vuleanised 
without an accelerator, = 352 
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Be 
B. T. Re : $724° Thermal pecaradonition of Valcenized Serbo 
: of bai a containing Vari: Acee: 
hia Cries 4 aaah ; a Rubber Cheminry a ech- 
PTs Dokladu’3 hacer N : af Glertatth Sane 
ak § Si h 

Rubber and Biases poe a rule ne gore, Sonetekte t Sotstalsticheskikh 

previa abstracted from original. Seo item 1656, v. 2, Feb. 
; ' _ ‘ 4 ty ! 
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USSR/ Chemistry - Synthetic rubber 
Gard 1/L Pub, 22 ~ 40/56 
: ‘Authors. | t Tarasova, %.3 Kaplunov, M.; and Dogadkin, B, 


fee “Title ; t Interchange reactions in vulcanized rubber 


~~. Pardodical : Dok. AN SSSR 99/5, 819-822, Deo nL, 1954 


' Abstract t Two types of vulcanized butadiene styrene rubber one of which contained S, £ 
diphenylguanidine ani ZnO and the other ~ tetramethylthiuramiisulfide ani 
2n0 were investigated to determine the interchange reactions occurring in 
vulcanized rubber, The method employed in the study of interchange re- 
actions, is described. It was established that the $ in polysulfide bonds 
of vulcanized rubber enter into an isotopic exchange with the radioactive S 
whereas S in mono and disulfide bonds will not submit to interchange. The 
relative S~-content in polysulfide bonds is determined by the interchange 
intensity of the sulfur bound in the vulcanized rubber, Six references: 
4-USSR; 1-USA and 1-English (1944-1954). Table; graphs 
Institution: Scientific Research Institute of Tire Industry 


_ Presented by: Academician V, A.-Korgin, June 22, 1951, 
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Resor. 01. DoaapKin, V. Sz.vuxova;, rh gia y 
: . A._Dounowyatova, W Uxv nates, auib 
ae 2 OV. Colleit J., USS Rs, YOO5, Fey: poner 


— 


109-210. English tranalation, Wulkanimtion of nuts a 
her by dibonztilazoly! diaulphitls (without sulphur} rae 
is a yadical-type roaction,  Kinetle curves word 
abtainod for the conversion of dibenrthiazolyt db 
sulphide into morenptobenzthiszolo and the addition 
to the rubber molecules. Changes in molecutar 
weight were followed during vidcanisation of rabber 
_ solutions. Vulcanisation trobled the mulecular 
weight.. Vuleanisates were found to contady trans 4 
_ verse C.C. Londs between the molecular chains of 
rubber and tho presones of benzthiazoly! groups in 
the vulcanisnto structure was proved. The kinetics es 
of tho vulcanisation of rubber by sulphur in the " 


presence of dibonzthiazoly! disulphide was studied. ; 
Sevontecn references are piven. | A728 \ py 
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Ova, ‘sragorn, A. Dobromy- i cane 
3 Eee cal. 

hur. Ud, obires rar. of : > 
}.wag vitleanized 
fiazolyl disulfide 
9 hrg., the mol. 
N00, and 


“in the solid atate gave, 
“modulus & of 5 ky./sq. om. 
these vuleanizates wus incre: 
of IL; this showed that, jn the reaction between 
_ more stable C—C bands form, while the reaction between I 
cand & results in Iess stable —S—S— bottds. The ne. of 
. bonds produced by iemol, of If attached to I was 1.1-5.4. 
|The mechanlsni of this bond formation is discissed. Efeat- 
Ing of Jsoprens (TH) with I at 125° caused about 30% poly- 
merization of II, When I waa vuleastized with a nuxt, Oo! 
and If, the cate of reactlots increased Hnearly with the mtio 
of I tol. The increase of E witb the S cotitent of the vul- 
-eanizate a3, pts! the greater. the proportion of the 1,4- 
isomer in I, Lhe $ of the vulcanizate, by using S¥, was 
“tons of the a-CH; group of rubber chains are ve fosportaut + 
‘fo vulcanization, -- 0 J.J. Bikerite: 


+ cphows to exchange with the Sia Wor with free 8. The rence. 
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1497." Use of_radionctive sulphur for study and 


control of the vijeanisation rocess. 


we hova, M._Y. Kartuxov, and he A. Doaanrr, 
2 a eeereae en re en D le rach detent Sb 
epee 8 “eatodskaya Lab., 1955, 21, 396-7; Chem. Abs, 1965, 
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48,13481, The rubber inixturo is compounded with 
- the addition of 855 and the product is milled to 
about 0.3 mm (approximately the travel dintance of 
emitted electrons), After vulennisation, tho sam- 


y prey | 
ai 


-ples aro counted for 835. 4 calibration curve is 


- shown, which was corastructed. from the usual 
“‘ oxidation © method © of. detecting - sulphur. The 
method gives. results which agree with thoso of oxi- 
idation procedures; it was successfully applied to tho 

_ Study of the course of vulcanisation of several rubbor 


; formulations, Tho time required is 8 to 10 min. 
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4841. Use of redio-active isotopes in the rubber 
industry. M. Ya, Karcoscy and £°N Pxgasova: 
Kouwrch 1 Berna 1957 18.8. 3 13% TEs girves 
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DOCADKIN, B. hy SAAS ai KOVSKAYA, M.O, and KAPLUNOV, M. Ya. 
(Scientific Research Institute of the Tire Industry) 


"The Formation of Vulcanization Structures and Their Modification by Tnermzo- 
Chemical Reaction and Fatigue.” 
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TARASOVA, 2.N., KAPLUNOV, M. Ya. and DOGADKIN, B. A. 


"Structure and Properties of Vulcanized Rubbers Obteined by the 
Action of Nuclear Radiation" 


fruiy Transactions of the First Conference on Raiioaction Chemistry, Moscow, 
Izd-vo AN SSSR, 1958. 330pp. 
Conference ~25-30 March 1957, Moscow 
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; SOV/132-56-5-4/9 


e eo? 
Kaplunov, M.Ya., 
Dogadkin, B.aA., 
Narpov, V.L, 
Brezer, A.Kh., 


Vulearisation by Kucleer Radiation (Vulkanizutsiya 
pod vozdeystviyem yadernyrh izlucheniy) 


Kauchuk i Rezina, 1952 Jur 5, pp 14-21 (USSR) 


During recent years it was found that polymeric 
materials un rgo deep structural changes when 
irradiated wa... high energy rays (x-rays and nuclesr 
radiation). Investigations on the vulcanisatioz of 
rubbers and rubber mixtures by radioactive irradiautior 
were curried out (Refs.1-7). This method of 
vulcanisation is called "radiation" vulcunisution. 

The authors investizated the structure and the 
properties of radiation vulcanisates obtuined by 
irradiating rubbers and their mixtures a an etonic 
reactor und by gamma radiation from Co . They also 
determined the conditions for prepsring the honogenecus 
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Vulcanisation by Nuclear Radiation 


im, L.Ya Karpov: V.b.Ocipoyv, Yon,g0L'din, 7.5,Po°r 
and V.P.afonin assisted durin; these experinant 
are & figures, 7 tables and 14 references of whoich 
10 are English and 4 Soviet. 

ASSOCIATION: Jauchno-issledovatel' oiy institut shinnoy 

promyeriennosti (Sclentific-Research Institute for 
the Tire Industry) 
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S0V/138-58-7-2/ 19 
AUTHORS: Dogadkin, B.A-, Bytingon, L.le,y Tarasova, 2-N+, 
Wi.K., and Strel'nikova, .P ere « ee 


TITTLE: The Use of Alkylphenolaldehyde Sulphide Resins for 
Increasing the Adhesion and Strength of Bonds in Products 
Made from Butadiene-styrene Rubder (Primeneniye ol«il- 
fenolel dead sul'fidn ykh smal dlya povysheniy® kleykosti i 

rochno sti svyazi Vv izdeliyakh is putadiyen-srirol! 10.9 


kauchuka q 

PERIODICAL: Kauchuk i rezina, 1958, Nr 7. Peo 10 (USSR) 

ABSTRACT: Alkylphenolaldehyde sulphide resins increase the adhesion 
of butadiene-st rubber (Ref 1). These resins are 
obtained by % product of n-tert.- 
putylphenol and formaldehyde wi S S,Cl5 in on 
alkaline medium. The condensation product was dissolved 
in dry aichlorethane and a 20% golution was treated at 4@ 
temperature equalling its boiling point with SClo,; diluted 


in an equal anount of d@ichlorethane. The boiling minture 
was agitated for 90 minutes and the dichlorethsne 
distilled in a vacuum at 60, G. - The softening, point of 
the formed resin = 93 - 55 Cc. On further heating bo 
cardl/5 145 ~C, the softening point increased from 70 to 120 Gs 
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The Use of Alkylphenolaldehyde Sulphide Resins for Increasing the 
Adhesion and strength of Bonds in Products Wede from Butadiene- 
styrene Rubber 


The initial condensation product had an average molecular 
f 260 and the following composition: 15.0% C 
The moleculer weight of the end prod. 
gE composition: 7 ‘0 C, 
The disulphide resins 
prepared by treating the condensation aroduct of alkye 
phenol and formaldehyde with S515 in substantially he 


same way as alkylphenolaldehyde monosulphide resins. Tie 
moleculer weight of this resin = 589 waich was adDIOEu~ 
imately equal to the calculated value (585). Salphide 
resins ©O were »p ed from alkylphenol formelde: ye 
lacquer resins Yr 101 (VO hKhP 2196-50) which Le PPE Vet Ed 
by condensing n.-tert.-butylphenol with formaldeliyd: Le 
an alkaline medium, and subgequently neutredaginr, it youth 
H5S0y, and hardening at 140 -C. The physico-vec.anical 
roperties of adhesives based on butadiene-styzene rubber 


card2/5 SKS-30A containing sulphide resins and yulcunised in she 
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The Use of Alkylphenolaldehyde Sulphide Resins for Increasing ths 
Adhesion and strength of Bonds in Products Made from Butadiene- 
styrene Rubber 


found to be in an inverse proportion bo the modulus. 
However, an increase in the content of sulphur apd accel- 
erators in the adhesives achieves petter co-ordination of 
various layers and a very strong layer is formed ia the 
contact region. Sulphide resins are very good ponesi ves. 
An increase in the strength of the bond of the yulcaniced 
rubbers is achieved without lowering the adhesive 
properties. The investigated alky lphenolaldchyde resins 
jnhibit the vyulcanisation of rubbers and thus decrease 
the strength of the bonds. Resins which gimultsneously 
decrease the degree of vulcanisation of the rubbers 25, 
for instance, resin Nr 101, decrease also the strength 
of the bonds of the rubbers. 
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adhesion and Strength of Bonds in Products Lade from Butadiene- 
styrene Rubber 


There are % Figures, 4 Tables and 6 references, 2 of which 
are English and 4 Soviet. 
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- 69-20-1-7/20 
AUTHORS $ Dogadkins B.A, Kuleznevs y.N., Tarasovas Z.N. 


‘TITLE: Formation and Properties of Interpolymers of Natural and Butadi- 
ene-Styrene Rubbers (poluchenty¢ 4 svoystva mezhpolimerov na- 
tural 'nogo i putadienstirol 'nog° kauchukov 


PERIODICAL? Kolloidnyy Zhurnal, 1958, Vol. XX, # ls PP 43-51 (USSR) 


ABSTRACT: The coplastication of natural and putadiene-styrene rubbers 
py milling on a cold mill leads to the formation of an inteT- 
polymer containing 30% of the natural rubber introduced. The 
plastication was carried out on a specially constructed micro- 


mosphere of purified nitrogen. The rubbers were preliminarily 
purified by hot acetone (natural rubber) oF hot methanol Bu- 
tadiene-styrene rubber). The values for the characteristic 
viscosity and plasticity during milling #re represented in 
figures 1 und 2. To prove the formation of an interpolymer 
during milling, several methods were used. In one, fractional preci- 
pitation, 4 selective precipitator had to be found; used was a 

Card 1/4 pinary mixture (1: 4) of tenzene-methylethylketon®s jn which 
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Formation and properties of Interpolymers of Natural and Butadiene Styrene 
Rubbers 

e-styrene rubber dissolves completely» whereas natural 
gs not dissolve. For comparison the milled polymers 
dissolved. fhe solution was then separated, evapora- 


he content y an Abbe 


putadies 
rubber doe 
were also 
ted, and + 
refractometer. Fig- 

1 rubber pegins to disso 


tely pilied 
lve after 40 min. 


activator, 2n0 and 
The results have 


i plastication. The characteristic viscosity 
the rubbers in tne mixture. Fig. 
osity of the jointly mi 


the values 
lues of the separa 


putadiene-styrene ru 
natural rubber alone. 
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Formation and Properties of Interpolyzers of Natural and Butadiene Styrene 
Rubbers 


of the mixture. An adhesive film made from interpolymers in- 
creases the binding strength between natural and butadiene - 

s when placed between them. It is supposed that 

e natural rubber in the 

interpolymer, which are connec bputadiene-styrene 
rubber by chemical ponds, penetra nto the natural 
rubber. The same js true for the segments of the butadiene- 
styrene rubber of the interpolymer, which penetrate into 
the putadiene-styrene rubber. The results of the tests for 


resistance of the connections by interpolymer adhesive films 


are shown in table 2. 
There are 9 figures, 2 tables, and 7 references; 4 of 


card 3/4 which are Soviet, 4 English. 
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Formation and Properties of Interpolymers of Natural and Butadiene Styrene 
Rubbers 


ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy tekhnologii imeni 
M.V. Lomonosova (Moscow Institute of Fine Chemical Technology 
imeni M.V. Lomonosov). Nauchno-issledovatel'skiy institut 
shinnoy promyshlennosti (Scientific itesearch Institute of 
the Tire Industry) 


SUBMITTED: July 12, 1957 


AVAILABLE: Library of Congress 
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AUTHORS: Dogadkin, B.A.; Tarasova, Z.N-3 Kaplunov: ¥.Ya.3 “arpovs Y.Les 
Klauzen, N-A- mene 


TITLE: The Structure and Properties of Rubbers produced in Irradiation 
Vuléanization (struktura i svoystva rezin, poluchennykh pri 
radiatsionnoy yulkanizatsii) 


PERIODICAL: Kolloidnyy ghurnal, 1958, vol XX, Nr 35 PP 260-271 (USSR) 


ABSTRACT: The. vulcanization of rubber products by different nuclear 
radiation sources jnterest in the last 
years. The irradiate ally show better 

mechanical and chemical pr Jcanized by 
present methods. Rubbers of the types SKS-30A SKB, 
and natural rubber were tested. The samples W 

jin _an atomic reactor or by 4 Co gource with 

107-108 r. The investigation of the infrared absorption 


spectra has shown that in proad absorption 


and ketones. 


the hydroxyl groups is shown. The de 
formed during irradiation yulcanization i 
Card 1/3 the energy dose absorbed, by the type and the com 
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The Structure and Properties of Rubbers Produced in Irradiation Vulcani- 
zation 


of the rubber, carbon black and antioxidant, a5 well as by 
the irradiation conditions. ‘The number of cross bonds per 
100 eV in an air medium is,12 in extracted butadienstirol 
rubber; 4 in extracted natural rubber}$ 2.5 in technical 
SKS-30A- The structurization effect is increased by an in- 
crease in temperature, and decreased in the presence of an 
inhibitor (phenyl-f -naphthylamin). A correlation has been 
found between the relative rate of chemical stress relax- 
ation and the density of the vulcanizate network which is 
due to the formation of C-C bonds during irradiation. The 
degree of crystallization in the rubber decreases when the 
irradiation doses are increased. At 4 dose of 20-30 - 10" r 
the crystallization is the same as in sulfur vulcanizates of 
similar network density. Compared with sulfur vulcanizates, 
the irridiation samples show an aging resistance 4-5 times 
higher at 130°C, a lower residual deformation, a low hy- 
steresis, a high temperature resistance, etc. 
There are 12 graphs, 6 tables, and 8 references, 5 of which 
Card 2/3 are Soviet and 3 English. 
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i tation Vulcani- 
fhe Structure and Properties of Rubbers Preduced in Irradia 
zation 


ASSOCIATION: Nauchno-1858 v y nst tut shinnoy promyshlennosti, 
Mo kva (Scientific Research Institute oi the Tire Industry, 
LOS 


SUBMITTED: October 30, 1957 


ber 
“card 3/3 1. Rubber--Vulcanization 20 Rebber--Properties 3. Rubi 
i —~Radiation—Applications 


APPROVED FOR RELEASE: 07/13/2001 


CIA-RDP86-00513R001754930008-4" 


APPROVED FOR RELEASE: 07/13/2001 


_BPEROVED ba masta O71 212004 CIA-RDP86-00513R001754930008-4 


SS BSE all 


S.; MARASOVA, 2 Mas 
{.t.; ELI DSHTET, Me cz, 
DOOADEIN YA, Tonks b INVYAN...TSIN' ; KLAUZEN, B.A.; ' 


p 


. auc y 


/ 

q 

q 
badd 


CIA-RDP86-00513R001754930008-4" 


30¥/69-22-4-1¢/22 


AUTHOR: Dogadkin, Beles sytingonygleles Foltdahtoyn,leSe» Tara sOve eley 
Gurtyanova, Ye «Nes Lin Yang Ch'in, Klauzeny Hele MMOS sncy, 
DM. 


TITLE? Vulcanization of Rubber in the tresence of Aminomethyl Deri- 
vatives of o-Mercaptobenzothiazole 


PERIODICAL: Kolloidnyy ghurnal, 1959, Vol XXI, Nr 4y pp 427-435 (USSR ) 


ABSTRACT? The authors synthesized a number of compounds y condensation 
products of »-mercaptobenzothiazole and formaldehyde with various 
amines, to test them as accelerators of vulcanization in mix- 

tures of synthetic and natural rubberse According +o the data 
of spectral analysis, the chemical structure of these 2amercap- 
tobenzothiazole derivatives is characterized by the presence 

of a -S-G-Y- groupe The experiments proved that aninomethyl 
derivatives of o-mercaptobenzothiazole are effective accelera- 
tors of the vulcanization process. Figure 3 (graph) shows the 
vulcanizing activity of these derivatives in comparison with 
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Yulcanization of Rubber in the Presence of Aminomethyl Derivatives of 
2- Mercaptobenzothiazole 


the effect of sulfenamid 
that yulcanization of Tr 
vatives is characterize 
as compared 
acceleratorse 


ntaining Su 
aminome thy! deri- 
vatives enter into iso _2-benzothiazolil- 
disulfide a Aminomethyl 
derivatives of 2 not exert an inde- 
pendent structur ini effect on rubber (table 3). 
In this respect the i Lfenamide compounds. 


There are 7 graphs, 4 references. 


ASSOCLATLON: tauchno-issiedovatel !skiy institut shinnoy promyshlennosti, 
Moskva (Soientific Research Institute of the Tire Incustry, 


Moscow 


SUBMITTED: 23 December, 1958 
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AUTHORS: Tarasova, Ze Nes Fedorova, T. Vs} Dogafikin, B. A. 

Tn h-hh 

TITLE? The Effect of the Yulcanization Pemperature on the Structyre 
and Properties of Vulcanizates Made of Butadiene-Styrene and 
Teoprene Rubbers + 


PERIODICAL: Kauchuk i Rezina, 1959+ Hoe 11, PP- 1-146 


TEXT: The temperature effect (between 433 and 200°C) on the structure 
MEK C30 AT(SKS-30aM) >C KM SKI) and vulcanizates Was atudied in order to 
find a way to 4ntensify the vulcanization process and obtain rubber resist- 
ant to high temperatures. The thermal and thermo-oxidizing treatment of 

the putadiene-styrene rubbers at 200°C causes gtructuralizing- The effect x 
of the structuralizing was evaluated by the magnitude of maximum swelling 
and from the physico-mechanical properties. Figure 1 indicates that the 
presence of admixtures in the rubbers affects the structuralizing process. 
The SKS-30AM rubbers, extracted with ethanol-toluene have a higher rate and 
degree of gtructuralizing- It is found that the gtructuralizing greatly 
inereases with the introduction of carbon blacks into the SKS-30AM-based 
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channel carbon black causes the greatest effect. 


1 and purified SKS-30AM was con- 
seen that poth yulcanizates @x- 
The unsatu- 
The data of 
f the 1,4 double bonds decrea- 
g to 29% and in the extracted 


e to the formation of jntra-molecular - 
and not to the polymerization processes 


ad transverse ponds corresponds to 
f it is considered that 
Further studies were oe 
us accelera~ 
e of 133-173°C on the 
It was seen that in the 


OAM and SKI with sulphene- 
akes place which is 
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e vulcanization temperature. This rever- 
sion depends mostly on the destruction of the transverse sulfur bonds under 
the effect of the amines forming due to the decomposition of the accelerators 
and also on the acceleration of the thermooxidizing processes under the 
effect of the forming mercaptanes. A decrease of the reversion and an im-~ 


provement of properties of SKS-30AM and SKI is observed with an increase 


in the vulcanization temperature if sulphenamide accelerators are used, 


applying the vulcanization system containing NN-diethyl-2 benzothiazole : 
sulphenamide and tetramethylthiurammonosulfide. There are 3 tables, 7 sets x 


of graphs and 8 references: 6 Soviet, 2 English. 


intensified with an increase in th 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshliennosti 


(Scientific Research Institute of the Tire Industry) 
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instruments used, such as automatic regulators, flowacters, 
level gauges, and high-sensitivity poarma-relays, are described. 
No personalities are mentioned, References follow individual 
articles. 


TABLE OF CONTENTS: 


RADIOACTIVE ISOTOPES AND NUCLEAR RADIATION 
IN ENGINZERING AND GEOLOGY 


Lobanov, Ye. 1. [Institut yadernoy fiziki UsSSR - Institute of 
Nuclear Physics AS UzSSR]. Aoplication of Radioactive Isotopes 
and Nuclear Radiation in Uzbekistan 


Maksar, I..M., and V. A, Yanushkovorly {Institut f42iki AT Latv 
SSR - Inatitute of Physica AS Latvian 88k], Problems of the 
Dyplfication of Automatic-Control Apparatus Based on the Use of 
Radioactive Isotopes 


Card 3/20 , 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754930008-4" 


"APPROVED FOR RELEAS 
a E: 0 


r 


Pransactions of the tTashkent (Cont. ) 80V/5410 


Boruknov, H. Yes and A. @. Lebedev {Institute of Nuelesr Physics 
. AS U2sSR}, A Unified Radioactiv™ Isodromic Regulator (URIN) 29 


Boruhov. H. Yu. and B. K. Hal'tsev (Institute of Nucicar 
Physics 35 Uzsshl. Experimental Application of iign-Sensi- : 
tivity Gamma-Relay 32 i 


Retin, Yn. P., Be I. Verkhovekiy, i. G. Zelovinskaya, ond 

y. VV. Yaqshin (Pisicheskty Insiitut Aladcnil nauk USSR - 

Physica Inatitute AS vosR]. rothnoas for Inevoasing the Accuracy 

of Hoasucgcnents of Radioactive Radiation Flux 36 


Snisaren“o, Aes Z. Taranova, Ye. HNepernyashentys end VY. Novopol'- 
skly fiiauchno-Lsaledovatel ‘oily 4nstitut shinnoy promyshicoe 


nosti-Seientific Research Inotisute of the Tire Indussry)}. 
Determination of the Wear of Gar Tires by Neans of Isotopes ‘ 
TL 3 


Arkhangel'skily, Ae Aes and G. D. Latyshev [Institute of tuclear 
Se ee 


card 5/20 


APPROVED : 
FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754930008-4" 


| "APPROVED FOR RELEASE: 07/13/2001 


ence evs 


al ratte RDA A CIA-RDP86-00513R001754930008-4 


Ie ee 


31979 
- 5/081 /61, 900/025 /056/061 
5. 3207 3106/3101 
//ae2l/ 
AUTHORS : Maragovi, 2.1. Kaplunov, Mey Vas'kovskaya, M., Dogadkin, 3B. 


TITLE; Vulcanization structures and their effect on fatigue 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 23, 1961, 560 - 561, 
abstract 23P351. (Sb. "Vulkanizatsiya rezin. izdeliy", 
Yaroslavl', 1960, 25 - 42) 


mye: Vulcanizates of Hk(3K), butadiene styrene, and Na putadiene 

rubber with the accelerators Thiuram, diphenyl guunidine, captax, altax, 

and radiation vulcanizetes of these rubbers have been examined to determine 
the type of cross linkioag. The latter was determined by isotopic excnange 
with sulfur, vulcasizings aceelerators, vulcanizates containing radioactive 
sulfur, and by the method of determining the rate constant of relaxation 

of tension at constant deformation (Dogadkin, Parasova, Kolloid. zhurnal, 

v. 15, no. Dy 1953, 347). The factors determining the exchangeability are KK 
the nature of the rubber and the composition of she vulcanizing group: 

The poorer the exchangeability, the higher the thermomechanical stability. 


The exchangeability of sulfur compounds decreases with increasing 
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temperature and duration of vulcanization. The relative rate of exchange 
is higher at the beginning of vulcanization than later on. The number of 
exchangeable bonds passes through a maximum which corresponds to an 
ootimum of vulcanization. The vulcanization temoeriature has different 
effects on the structure of the vulcanizate, which depend on Lhe nature 

of rubber and the accelerators. Samples of LkC-30 (SKS-30), NK, and (KB 
(SKB) rubber containing Thiuram, diphenyl guanidine, captax, and hexa- 
chlorane were subjected to fatigue tests by symmetrically alternating 
load. The fatigue resistance of yulcanizates rises with increasing rd 
energy of cross links. The variation in density of the vulcanization 
network of samples subjected to fatigue tests is determined by the nature 
of rubber and of the system of vulcanization, and depends on the dirceticn 
of the regrouping processes of the radicals which are formed vhen the 
polymer chains and the vridge bonds preak up. Fatigue at low temperatures 
(20 = 40 C) increases the exchangeability of vulcanizates, whereas it 18 
reduced by fatigue at 100°C and higher temperatures. The fatigue resistance 
of rubber can be increased by adding acceptors far free radicals (disulfide 
p-tert-butyl phenol, nexachlorocthane). [_ Abstracterts note: Comnlete 
translation. | . 
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A051/A029 
AUTHORS : Tarasova, Z :: Priss, L.S.} Smirnova, L.A. 
‘ 
TITLE: The VII Scientific Conference for High-Mclecular Compounds Ay 


PERIODICAL: Kauchuk i Rezina, 1960, No. 3. F- 54 


TEXT: The VII nauchnaya konferentsiya po vysokomolekulyarnym soyedinen- 
jyam (VII Scientific Conference on High-Molecular Compounds) took place on Feb- pf 
ruary 8 - 13, 1960, in Leningrad. It was organized by the Institut vysokomoiek~ 
ulyarnykh soyedineniy (Institute of High-Molecular Compounds) (IVS) of the AS cf 
the USSR. There were 57 papers presented on tne following subjects: tne mecha- 
nism of polymerization and destruction, stereo-regular polymers, the synthesis 
of polymers, the mechanical properties of polymers, solutions of priymers, cel- 
lulose and its derivatives, the relaxation properties and structure of polymers, 
piopolymers. A paper on the investigation of mclecular weight distribution of 
polycondensation products was presented by S8.E. bresler, Yu.Ya.- Gotlip and $.Ya. 
Frenkel’. Macroradicais were also investigated by these authors. A number of 
papers was dedicated to the subject of the effect of orientation and meiecular 
weight on the strength and creeping of various polymers in the vitrified state. 
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The VIT Scientific Conference for High-Molecular Compounds 


Ye.V. Kuvshinskiy and M.Ye. Bessonov sutmitted a paper on the features cf “54 cyer 


5 5B A he 
cracks In polymetnylmethacryla @. 


The study of polymer: by ths metnca cf die. 


teresting method for determining the mobility of the 


lestric 1058 was discussed in the paper by G.P. Mikhaylov and ce-wrrkers. An ife 
chains cf poiymer mt 1ecu.e 3 


in a block was suggested by Ye.V. Anufriyeva- 


Over 609 specialists from more 


Ye.Ve ANUS 
than 50 institutes took part in ‘the conference. 
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86295 
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B004/B054 
Jf, AIO 
AUTHORS : Parasova, Z. Nes Kaplunov, M. Ya., Kozlov, Ve. Tey 
—Krauzen, Nv Avy Bogadkin, B. A. 
TITLE: Interaction of Sulfur With Natural Rubber Under the Action 


of Ionizing Radiation 


PERIODICAL: Vysokomolekulyarnyyé soyedineniya, 1960, Vol. 2; No. 8, 
pp. 1201-1206 


TEXT: The authors gtudy the problem of production of radiation-resisting 
rubbers, the conditions for a common vulcanization of irradiated and 
sulfurated rubbers, and the modification of rubbers treated with radiation. 
The present paper gives the first informative results of investigation of 
the effect of radiation by Co on rubber in the presence of sulfur. A 
considerable sulfur addition occurred at 25 C, and was uocelerated by an 
increase in the radiation dose and temperature, particularly by addition 
of hexane chloro ethane. In thermal vulcanization, the admixture of chloro 
derivatives showed no effect on sulfur addition. The presence of sulfur 
delays the structuration 43 compared with rubber without sulfur admixture. 
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But gstructuration increases also here between -80°C and 4100°C with increas- 
ing temperature. Pure rubber showed at 50 Cc a reversion of the structura- 

tion process, which was not ob e of sulfur in the tem- 
perature range investigated. A study 0 i j n of 
irradiated rubbers with and without sulfur showe 

of the 840 cm™ band due to a reduced degree of nonsaturation. This effect 

was more intense in the presence of sulfur. The decrease in intensity of 

the 2940 and 1450 cm-! bands due to a reduced number of CH groups or wat 


formation was, however, more intense in the presence of sulfur. An investi- 
gation of the sulfur exchange at 120°C in jrradiated rubber tagged with 
radioactive sulfur, carried out by a method described in Ref. 7, showed 
that about 40% of sulfur is exchangeable. This amount doeg not depend on 
the radiation dose (up to 100 megaroentgens). The high degree of exchange- 
ability is ascribed to a formation of polysulfide groups. Sulfurous rub- 
bers with addition of hexachloro ethane showed, on irradiation with 20 
megaroentgens, maximum values of tensile strength (about 130 kg/cm? ) and 
of elongation. When irradiating pure rubber, a maximum (about 100 kg/cm?) 
is only attained at 50-70 megaroentgens. Sulfurous irradiated vulcanizates 
showed a faster stress relaxation than irradiated yulcanizates free from 


card 2/3 


APPROVED : 
FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754930008-4" 


"A . 
EEO ven EOF RELEASE: 7 its / ae CIA-RDP86-00513R001754930008-4 


AE CURES RISE Ee 
CESERC AL SAT cia ace Te ee 


Meee a 


Poe 


86295: 
Interaction of Sulfur With Natural Rubber Under s/190/60/002/008/007/017 
the Action of Ionizing Radiation 3004/3054 


sulfur. The authors assume that sulfur addition leads to a more homogeneous & 
and regular structure aince secondary reactions causing chain ramification 

are inhibited. There are 7 figures and 7 references: 3 Soviet, 5 uS, and 

1 Briti she 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti 
(Scientific Research Institute of the Tire Industry ) 


SUBMITTED: March 24, 1960 
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AUTHOR: Tarasova, ZeNes Dogadkin, Bodog Arkhangel’skay&y; Mole 


Giote PAR es 


TITLE: The Structure and of ak nahn of Vulcanizates of 
Carboxylated RubberProduced by the Combined Action 


of Metal Oxides and High Energy Radiation 


PERIODICAL: teeeey zhurnal, 1960, Vol XXII, Nr 2, PP 253-256 
USSR 


ABSTRACT: of investigations the authors 
e effect of the structure 
ed rubber on their 
e established that 
on of these 
vulcanizat CG is about 50-100 fold that of 
the vulcanizates with polysulfide ponds £ Ref. 17s 
Investigation of the change of osmotic and viscosi- 
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The Structure and Properties of Vulcanizates of Carboxylated Rubber 
Produced by the Combined Action of Metal Oxides and High Energy 


Radiation 


metric properties of rubber mixture and vulcanizate 
golutions prior to and after relaxation showed that 

the molecular weight does not considerably change. : 
This in connection with the observed preservation of XC 
the number of cross links during relaxation suggests 

the conclusion that the weakening of the stress curing 

the relaxation of carboxylated rubber vulcanizates 

with salt type cross bonds is due to the disinte- 

gration of the latter and the rising of new bonds as 

a result of exchange reactions. The low thermal 

stability of salt type bonds requires additional 
introduction of stable bonds into the vulcanization 
network. Good results were obtained with Co~ treat- 

ment of carboxylated rubber preliminarily vulcanized 
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The Structure and Properties of Vulcanizates of Carboxylated Rubber 
Produced by the Combined Action of Metal Oxides and High Energy 
Radiation 


with metal oxides. The formation of a limited number 
of cross bonds-C-C- (approximately 1 per 1000 mono- 
mer units) permits preparing vulcanizates of high 
thermal stability and strength, The strength of such 
vulcanizates exceeds 400 kg/cm©. There are 1 graph, 
1 table and 4 references, 3 of which are Soviet 

and 1 English. 


ASSOCIATION: Nauchno-issledovatel’® skiy institut shinnoy promysh- 
lennosti, Moskva (Scientific Research Institute of 


the Tire Industry, Moscow) 
SUBMITTED: November 9, 1959 
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ps by half for butadiene rubber in vacuum. The decreage in 
non-saturation ig only partially explained by Cross~linking and Oxidation, 
i in t 


depends toa large extent on the Structure of the rubber, Aliphatic Poly. 
diation dose by half (to 25 Mr) and ensure 


butadiene-styreng rubber and to mixtureg of these with channel black with 
irradiation in Ar. sn acceleration of vulcanization 
Presence of these Monomers and vulcani 
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. 8/138/61/000/009/004/011 
I'S. 9130 A051/A129 
AUTHORS ; Tarasova, Z. N., Eytingon, I. I., Senatorskaya, L. G., Fedorova, T. Vv, 
Dogadkin, B. A. 
TITLE: Application of phenothiazine (thiodiphenylamine) as an antifatigue 


agent of NR, CXtI(SKI) and CKC-30AM (SKS-30AM) vulcanizates 


PERIODICAL: Kauchuk i rezina, no. 9, 1961, 15 - 18 


TEXT: A study was carried out to determine the action of phenothiazine dur- 
ing the vulcanization and fatigue of NR, SKI and SKS-30AM rubbers, It was estab- 
lished that phenothiazine has no significant effect on the kinetics of vulcaniza- 
tion and on the standard physico-mechanical properties of the vulcanizates, It 
increases the durability of the vulcanizates from the given rubbers during the 
process of repeated deformations under various conditions of fatigue. Phenothia- 
zine or the products of its transformation combine with the vulcanizate under the 
effect of thermo-oxidizing action and repeated deformations, No combining of 
phenothiazine was noted during the process of thermal action alone, Phenothiazine 
In conjunction with certain oxidation inhibitors has more than just an additive 
action (mutually-intensi fying action). A study of the exchange ability of the 
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~cyclohexy1-n-phenylenediamine 


Phenothiazine increases the durability of the vulcanizates during the 


It reacts with the products of oxidation, Stabilizing the latter 


process of repeated deformations in symmetrical sign-changing loading and in re- X 


and thus preventing the further development of the thermo-oxidizing destruction, 


The application of a system of inhibitors 
shows promise in extending + 

There are 2 tables, 1 set o 

viet-bloc, The references 
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energy aro alf for putadiene rubber in vacuum. The decrease in 
non-satura partia i y cross-linking and oxidation, 
and in the main i ected with the formation 
of intra-molecular rings- nt temperatures 
depends to a Aliphatic poly- 
halides reduce j 


the production 
rubbers containing 


lear radiation 
hermal stability and 
An investig ade into the kinetics of 
-dichlorostyrene to natural rubber and 

butadiene- j of these with vhannel plack with 
irradiation jn Are # g observed jin the 
2 tained which 
possessed high i ili The technical 
principles of a techno xperimen tallation for 
rudiation vulcanization of ty pifferent ty i 
tion sources were compared? radiation p of a nuclear rea 
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. 60 
spent-fuel assemblies, Co and different types of irradiators. A scheme 
is proposed for a technological process for an experimental installation 
with spent-fuel assemblies. [Abstracter's note: Complete translation] 
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Murphy, Ravner, Smith, Ind, Eng, Chem . 42, no. 2, 2h7y (1950); A. Tobolsky, J. 
Appl; Phys., 27, no. 7, 673 (1956). 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti (Scientific 
Research Institute of the Tire Industry) 


Table 1. Effect of the type of the anti-fatigue agent introduced into the mixture 
con the rate of chemical relaxation of tension and the durability of the vulcani- 
zates during the fatigue process (dosage of anti-fatigue agent 1.0 w,p. to 100 

. of rubber 


jVulcanization Rate of relaxation ' Durability in de- 


Type Type of anti-fatigue {conditions eens tant at, 130°, formations, 1, 208 
oF agent ‘temp, ., ;dura-~ min 107 ee a See 
rubber Oc as ae ‘fin non- symmetr., repeated 
ton, in alr oyyp sign-ezch bending 
min | |condit ions loading ‘pinning j 

ene eer ef oe aoe at 100% at 20°¢ 
Nit without anti- iti-far ae : 7 

agent . . ? 143 20 38.0 nae! 1,934 7 

phenothiazine re C' ae 15 5 1 5% 3517 : 
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AUTHORS: Dogadkin, B. A.. Tarasova, Z. N., Fogel'son, Me. Se; and 
Kashlinskiy, A. [. — 


TITLE: Interaction of sulfur with rubber under the action of 
Ys radiation 


PERIODICAL: Akademiya nauk SSSR, Doklady, v.> 141, no, 1, 1961, 90 - 93 
TEXT: ‘The authors studied the interaction of natural-rubber-sulfur 

(NR + S) mixtures under the action of ¥y~ radiation (dose 6 - 11 Mr) at 
+20 and -196°C by means of electron paramagnetic resonance (epr). They 


used a spectrometer with high-frequency modulation at -140 - 420°C. D4 
Highly stable radicals were formed by irradiating NR and its mixtures y 
with 2% S; their spectra were equal, their concentration was 


(1 - 2.5) ° 104 ie and after 30 - 45 days it was still 


(0.05 - 0.1) ° 1014 mes Resides free alkyl radicals formed during 
irradiation of NR due to the disruption of an H atom and the rupture of 
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the -C-C bonds of the NR cheins, radicals of the allyi type are also 
formed. They are gtabilizea by the effect of conjugation of the free 
valency with the adjacent double bond. and are assumed to be long-lived 


polymer radicals. When jrradiated at -196°C, the NR spectrum differs x 
from that of the S + NR mixture, Since each spectrum constitutes a 
superposition of lines, the existence of geveral radical types is assumed. 

The inhibitory effect of su-fur may be ascribed; 28 in benzene, te the 
delocalization of an electron in the eight-membered ring of the sulfur 


molecule. When the samples irradiated at -196°C are heated at room tem- 
perature for 1 + 1-5 min, tueir spectrum becomes equal to that of long- 


lived radicals formed by irradiation of the same samples at +20°C. Thus, 


, re ° 
radicals of varying stability are formed by irradiation at -196 C, The 
short-lived among them live for 4 few seconds at room temperature. The 
concentration dropped by gradual heating of the sampies (at intervals of 


6-7°C) from -196 to 420°C 1n Liquid-artrogen vapor, and keeping the 


. fc) 
aample at given temperature for 3 min 4s wel] as cooling to -140 C On 
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heating from -196 to -120°C tne spectrum was not changed. The range of 
intense destruction of radicals corresponds to the vitrification range of 


NR (between -80 and e The reactivity creases in the 
range of the mobility jump of individual 1i ar chain. 
Here (as on heating of irradiated NR) only 

cals perish whereas in the 

a high g-factor are also formed. in two ways! 

least two new radicals are formed in the mixture, oF (B) only one radical 
with an anisotropic g-factor containing an ~S-S group is formed. Since 
the concentration of newly formed radicals is 4 function of heating with 


a maximum at -80°C, jt is concluded that at this temperature the ratio of 
tion to the rate of destruction of the new radicals is 
i For the x 
formed radicals; 
the g-factor jp 2.027 + 0.063- hibited by 


sulfur radicals in the melt at 200°C. It is concluded that the new radi~ 
cals are due to interaction of S_ molecules with polymer radicals R’ of 


Card 3/5 


APPROVED : 
FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754930008-4" 


JBEPROWVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754930008-4 


20027 
$/020/61/141/001/009/021 
Interaction of sulfur with... B103/B147 


NR under the action of y¥-rays, Below vitrification temperature. this 
interaction does not take place. It is based on the rupture of the eight- 
membered sulfur ring, and can only take place at temperatures permitting x 
the required mobility of NR molecular chains: R’* + Sq 7 RSs (1). RS5 : 


may further decompose with separation of sulfur radicals: 
RS3 RS (g_x) + 5°" (2). Thus, 5 radicals are formed due to interaction 


of polymer radicals with S molecules at temperatures below o°c. The 


radicals RS‘ 3.x) live longer than polymeric R° radicals whereas 3y7 


radicals are more active. The steric etructure of rubber is a consequence 
of the interaction of R° with each other and with rubber molecules, The 
structure is formed in a tempzrature range in which. according to the 

epr, the radicals disappear most quickly when the irradiated NR thaws. 

S inhibits the formation of polymer radicais during irradiation. The S- 
containing radicals can be stzbilized by formation of cyclic end groups. 
Also this process reduces the cross links, An interaction of 5. pbiradi- 


eals with molecular chains is possible; nevertheless. intramolecular 
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eyclic structures may form which do not increase the number of double 
bonds, Data of isotopic exchange show that polysulfide linear atructurer 
Ss. (x>1) occur in the vulcaniwates. These structures increase the static 


strength of radiation vuicaniszates. There are 4 figures and 3 references: 
2 Soviet and 1 non-Soviet. The reference to the English-language pub- 
lication reads as follows: D. Gardner, G. Fraenkel, J. Am. Chem, Soc., 


78, 3279 (1956). 

ASSOCIATION: Mcskovsakiy inst: tut tonkoy khimicheskoy tekhnologzi im. 
M. V. Lemonosove. (Moscow Institute of Fine Chemical 
Technology imen: M. V. Lomonosov) 


PRESENTED: June 14, 1961, ty A. A. Balandin, Academician x 


SUBMITTED : June 8, 196! 
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AUTHORS: Dogadkin, B. Ae, Sarasova, Zs Nes Kaplunov, N. ta., Koz- 
lov, V. T., Klauzen, [. A. and Matveyev, V- S. 
TITLE: The interactions of sialfur with polymers under the action 
or irradiation 


SOURCE: Jfrudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi-! 
mii. id. by L. S- Polak. Moscow, Izd-vo AN SSSR, 1962, 32." 
554-562 “ht 
TEXT: The interactions of 5 with natural: rubber, 1,4-cis-polybu- 
tadiene, butadiene-styrene and outyl rubber was studied, under ir- Pa 


radiation from a coo? source. S added on to natural rubber at-25 - 2% 
1009G and to putadiene-styrene rubber and polyethylene at 250C, un-~ 
der argon, in amounts increasing with the dose (0 - 120 Mr), the 

rate of addition being faster at higher temperatures. At room tem- 
perature the amount of S added 9n is independent of the initial 5S- 
content in the starting mixture (1 - 10% by weight). The addition 
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